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A 60-year-old male crane-driver slipped at work and
fell onto his anterior chest against a concrete bar.
This caused a transverse fracture of the body of his
sternum. The pain in his anterior chest wall and
sternum caused him such severe pain that, 4 months
after the injury he was still taking daily morphine
derivatives andwas unable to work. On examination,
hehadaverypainful and tender areaat the siteof the
fracture, with mobility and crepitus. Sternal radio-
graphs showed a transverse, posteriorly displaced
fracture of the body of the sternum with fibrous
non-union of the fracture plane (Fig. 1). He was
therefore referred to a thoracic surgeon for advice
regarding surgical management of his sternum.
The fracture was exposed through a paramedian
skin incision, so that the wound would not be
directly over the plate. The chest wall muscles were
elevated from their insertion onto the sternum. The
transverse sternal fracture, which was located
towards the upper half of the body of the sternum,
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with a No. 15 blade and a Volkmann’s spoon. Despite
this it was not possible to safely mobilise the bone
ends enough to allow end-to-end apposition without
damage to the soft bone. Approximately 3—4 mm of
the distal fragment was therefore excised. This
allowed for satisfactory reduction of the fracture
with a bone clamp (Fig. 2).
Using an aluminium template, a seven-hole
reconstruction plate was chosen and contoured.
This allowed for three holes above and three holes
below the fracture line. The three proximal holes
for 4 mm cancellous screws were pre-drilled, mea-
sured and partially tapped using the definitive plate
as a guide. A bone lever was placed posteriorly to
the bone to protect the deep structures during this
procedure. The plate was then fixed to the proximal
fragment and then the fracture reduced and held
with a bone clamp. The distal screws were then
inserted. Iliac crest cancellous bone autograft chips
were laid alongside the plate. A lateral sternal radio-
graph confirmed the correct position of the plate,
appropriate length of the screws, and a complete
reduction of the fracture. The soft tissues were
closed over a redivac drain and the skin closed
with a subcuticular undyed 3-0 Vicryl1. The
skin was closed with clips. The patient was notnse.
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Figure 1 Lateral sternal radiographs before (A) and 9 weeks after open reduction and internal fixation of the fracture
(B). The fracture is fully healed.allowed to resume full activities for at 12 weeks
after stabilisation.
Outpatient follow-up 9 weeks after discharge
from hospital confirmed that the patient was doing
well, without any chest wall pain or movement in his
sternum. A chest radiograph confirmed union of the
fracture.Discussion
Sternal non-union is an occasionally encountered
problem in cardiac surgical practice. The vastFigure 2 These are the individual surgical steps. (A)
Mobilisation of the bone ends (B) Pre-drilling of the prox-
imal fragment (C) Reduction of the fracture (D) Final
fixation of the fracture, surrounded by bone graft.majority of these non-unions occur following med-
ian sternotomies and are therefore vertical non-
unions.1 More recently, due to the trend towards
minimally invasive approaches to the heart, partial
sternotomies have been performed and non-union
of these reported.2 Traumatic fracture of the ster-
num normally results in a transverse fracture, and
only rarely causes long-term symptoms.5 There-
fore, there are few reports in the literature con-
cerning their surgical management. Only Bertin
et al.1 has described the management of such a
case in detail before, by using two long parallel
plates and cancellous screws. Velissaris described
a cohort of 73 patients over 7 years recently of
which only three required surgical stabilisation.5
The reason for the surgical stabilisation was
severely displaced or comminuted fracture. Only
for one patient, do they mention the technique
employed: a pectus bar, which was subsequently
removed.
We used a plate, which was chosen to enable
the positioning of three appropriately sized can-
cellous screws above and below the fracture, ade-
quate stabilisation of the sternum was achieved.
Shortening of the distal fragment was necessary to
achieve reduction of the fracture. This avoided
potentially dangerous extensive mobilisation and
devascularisation of the fracture fragments,
excessive traction and possible tearing of intra
thoracic soft tissues and accidental fracture of
216 J.A. Hoschtitzky et al.the bone ends. The use of cancellous bone graft is
standard practice in the operative treatment of
non-unions.
The advantages of our technique include the
following. With a paramedian skin incision there is
theoretically less risk of infection.4 The use of a
single plate reduces the amount of foreign material
and mobilisation of the soft tissues, when compared
to the technique reported by Bertin et al.1 It is also
not necessary to remove the plate and screws,
contrary to a pectus bar, which necessitates surgical
removal after a year and has also been reported to
be associated with significant morbidity.3,5 We
believe this to be a simple and safe technique
and recommend its’ use for these rare surgical
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